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SUMMARY 
Background	  	  
Quality as a means of competition among organizations and businesses has been a topic of research since 
the 1970s (Douglars & Miller, 1974). Competitiveness is broadly defined as a firm’s ability to do better 
than comparable firms in sales, market shares, or profitability (Lall, 2001). There have been various 
perspectives on how quality helps an organization increase its competitive advantage. There has been 
numerous frameworks which seek to help firms enhance their level of quality so as to help them be more 
competitive in the marketplace. Two particular frameworks have enjoyed much success over the last two 
decades. They are Lean Six Sigma and the Malcolm Baldrige National Quality Award (MBNQA) 
(Anthony & Preece, 2002). However, the distinctions of Quality and competitiveness today has evolved 
since the 1980s when these frameworks became popular (Yong & Wilkinson, 2002). It is my research 
interest to find out what potential enhancements, if any, might be required in Lean Six Sigma and 
MBNQA to make them more effective in helping companies stay competitive in today’s context. I hope 
to provide conceptual considerations supporting these potential enhancements and provide a background 
for future research in this area. 
Methodology 
There are three parts to this research. In the first part, I provided a contrast of Lean Six Sigma and 
Malcolm Baldrige National Quality Award to further our intrinsic understanding of these two frameworks. 
In the second part of the research, I sought out to identify gaps, if any, within the existing Lean Six Sigma 
and MBNQA framework in helping an organization increase its quality competitiveness. This is done so 
through two methods – a review of existing literature and an analysis of factors identified by Fortune 100 
companies. In the third part, I selected one area of potential enhancement and discuss in depth its 
relationship with quality competitiveness, Lean Six Sigma, MBNQA and how it can potentially be 
integrated into these two existing frameworks. 
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Results of Research 
This research identified Innovation, Technology, Risk Controls and Agility as four contributing factors of 
Quality Competitiveness that could be integrated into Lean Six Sigma and MBNQA to enhance their 
effectiveness in driving Quality Competitiveness. An in-depth discussion on how Innovation can be 
integrated into Lean Six Sigma and MBNQA is presented in this research. 
Value of Research 
No other researchers have conducted a systematic analysis like this to uncover additional elements that 
could be integrated within the Lean Six Sigma and MBNQA framework to drive Quality Competitiveness. 
Through this research, Consumer Focus is identified as the most important factor driving business 
competitiveness in the near future, according to reports from Fortune 100 companies. A conceptual model 
of the basic innovation process consisting of four stepsis proposed based on my understanding and 
recognition of patterns within the innovation literature. It is a model not articulated or presented by past 
researchers. 
Conclusion 
This work raised more questions on what areas of potential enhancements could be supplemented to Lean 
Six Sigma and MBNQA and offered directions for future research in these fields. 
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1. INTRODUCTION 
Quality as a means of competition among organizations and businesses has been a topic of research since 
the 1970s (Douglars & Miller, 1974; Johnson & Myatt, 2003; Ma & Burgess 1993; Grossman, 1989; 
Andrea et al., 2009). There has been numerous definitions on Quality from various pioneering Quality 
gurus and researchers (Donabedian, 1985). It has been defined as value (Abbott, 1955; Feigenbaum, 
1951), conformance to specifications (Gilmore, 1974; Levitt, 1972), conformance to requirements 
(Crosby, 1979), fitness for use (Juran, 1951), loss avoidance (Ross, 1989) and meeting and/or exceeding 
customers’ expectations (Gronroos, 1983; Parasuraman et al., 1985).  
Competitiveness, or sometimes closely associated with the term “competitive advantage”, is broadly 
defined as a firm’s ability to do better than comparable firms in sales, market shares, or profitability (Lall, 
2001). Cook & Bredahl (1991) argue that competitiveness can be viewed from a choice of geographic 
area, product or time. Beck (1990) states that competitiveness can be interpreted as the ability of firms to 
cope with structural change. For the purpose of this research, competitiveness is understood simply as a 
firm’s ability to do better than similar firms in their respective area of competition that might be unique to 
that industry. 
There have been various perspectives on how quality helps an organization increase its competitive 
advantage. Some argue that emphasis on quality enhances the direct profit returns of a company by 
driving increased sales on a better product than one’s competitors (Bharadwaj & Menon, 1993; Buzzell & 
Gale, 1987; Hendricks & Singhal, 1996; Kuzma & Shanklin, 1992; Powell, 1995). Some argue that the 
emphasis on product quality reduces the risk of systematic variance and unexplained variance in returns 
(Lubatkin & Rogers, 1989). In Kroll & Heiens (1999), that may be because superior quality tends to 
increase customer loyalty and decrease a firm’s vulnerability to price wars. Having loyal customers also 
helps a firm reduce its cost of acquiring new customers while maintaining consistent repeat sales 
(Reichheld & Sasser,1990; Rust et al.,1995). Whether directly or indirectly, there is little doubt that 
improving a firm’s product or service quality has a positive impact on their competitiveness.  
	   2	  
There has been numerous frameworks which seek to help firms enhance their level of quality so as to help 
them be more competitive in the marketplace. Examples of the more successful frameworks, non-
exhaustively listed, are Lean Production, Six Sigma, Malcolm Baldrige National Quality Award 
(MBNQA), Total Quality Management (TQM) and ISO 9001 (Anthony & Preece, 2002). Their ‘success’ 
is qualified typically by the results of their effective applications and the level of application worldwide. 
Among these frameworks, Six Sigma and Malcolm Baldridge National Quality Award have their formal 
beginnings in year 1987. Six Sigma was pioneered by Motorola at that time to reduce their defect in 
manufacturing (Antony & Banuelas, 2002). MBNQA was introduced in 1987 to help US companies be 
more competitive (Bell & Keys, 1998; Decarlo & Sterett, 1990). The success of Six Sigma and MBNQA 
towards improving the Quality aspect of a company has been researched by numerous authors (Kong et 
al., 2006; Wisner & Eakins, 1994). More recently, Lean and Six Sigma have been more closely associated 
because of the complimentary nature of their outcomes (Shah & Linderman, 2008; Arnheiter & Maleyeff, 
2005). Lean focuses on reduction of process inefficiencies and waste while Six Sigma focuses on 
achieving consistent product or service specifications through the use of statistical methods (Smith, 2003). 
Collectively, these two frameworks have been termed Lean Six Sigma and have been the topic of research 
for many scholars. The success of Lean Six Sigma has been closely related to how it is linked to business 
strategy and customer satisfaction (Coronado & Antony, 2002). The success of MBNQA has been closely 
related to strong leadership and use and analysis of business information (Wilson & Collier, 2000). 
The distinctions of Quality and competitiveness today has evolved since the 1980s (Yong & Wilkinson, 
2002; Shroeder et. al 2005; Langlois & Steinmueller, 1999). There is a possibility that Lean Six Sigma 
and MBNQA might not be as effective as it was during the late 1980s and early 1990s due to changing 
demands. It is my research interest to find out what potential enhancements, if any, might be required in 
Lean Six Sigma and MBNQA to make them more effective in helping companies stay competitive in 
today’s context. I hope to provide conceptual considerations supporting these potential enhancements and 
provide a background for future research in this area.  
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2. LITERATURE REVIEW 
2.1 QUALITY PARADIGM 
Quality is a concept that has its meaning evolved over the last four decades (Yong & Wilkinson, 2002; 
Shroeder et al., 2005). Initially, it was a framework that focuses on inspecting products in production 
systems to ensure uniform quality in products going to customers (Sims & Sims, 1995). Subsequently, the 
meaning of quality changed when companies realize that customers only paid attention to product defects 
or in statistical terms, the products that are outside specification limits. This led to the concepts of 
statistical quality control, pioneered by Shewhart (Bank, 1992; Lewis & Smith, 1994). It was around this 
time that Japanese automobile companies are trying to grow during the period of post-war devastation. 
They began producing products that have very low defect rate at the same levels of operational cost or 
even lower (Maguad, 2006). Soon, producing products at low defect rate became the relative norm, and 
the focus of quality shifted to product design and imbuing a quality culture within the company. Quality 
management became the key for companies at this time (Smith, 2001; Snee 2004; Hahn et al., 2000). This 
spurred the development of frameworks like Total Quality Management, Design for Six Sigma and 
Quality Planning where quality became an organization-wide responsibility instead of just the 
manufacturing or quality department’s responsibility. 
Quality has been a loosely defined concept that different authors have differing agreements on the actual 
meaning of it (Pepper & Spedding, 2010). The early thinkers and proponents in the field of quality 
include Deming, Juran and Ishikawa (Heckman & Wageman, 1995). There are many more but for the 
purpose of this literature review, we will limit our discussion to these three leaders. These key thinkers of 
Quality Management and Quality Control and their principles are discussed here to provide a context of 
the subject matter. This will help us gain a clearer picture of what it is and what it is not, and provide us a 
language of discussing the topic in further depth.  
Deming is one the earliest pioneers in the use of statistical methods towards improving a company’s 
quality (Lynn & Osborn, 1990). In Deming’s own words, “if you can’t describe what you are doing as a 
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process, you don’t know what you’re doing.” Statistics is Deming’s way of measuring and describing the 
process in an organization (Gitlow & Gitlow, 1987). Deming prescribed his 14 principles of management 
for improving the effectiveness of an organization and within it includes key ideas like constant 
improvement, eliminating slogans, removing barriers that rob the hourly worker of his right to pride of 
workmanship, cease dependence on inspection to achieve quality and build quality into the product in the 
first place (Deming, 1982).  
Juran presents his framework for achieving quality excellence through the cyclical process of Quality 
Control, Quality Improvement and Quality Planning (Juran, 1988). He believes that quality is 
systematically achieved by first bringing the process under control. This is commonly associated with 
eliminating defects and correcting the existing process. The next step involves quality improvement 
where fundamental changes to the process are instituted for long term and significant change. Finally, 
quality has to be built into the product design process and through all the essential processes within an 
organization to ensure that quality is maintained at each step in the product development cycle: market 
research, product design, vendor relations, manufacturing, delivery and service. This is the stage of 
Quality Planning (Juran, 1992; Juran, 1993; Saraph et al., 1989).  
Ishikawa emphasized total quality control (Ishikawa, 1990; Saraph et. al., 1989) He advocated the use of 
cause-and-effect diagram, also commonly termed the Ishikawa diagram, to identify quality issues within a 
company. He stresses the importance of training employees for the improvement of quality (Hill, 1991).  
Applying these key concepts from early thinkers, researchers have developed and continuously improved 
upon frameworks that are useful in guiding an organization to improve on their level of quality. Examples 
of these key frameworks are Lean, Six Sigma, Total Quality Management, ISO and MBNQA. For the 
purpose of our research, a literature review of Lean Six Sigma and MBNQA will be discussed in greater 
detail.  
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2.2 LEAN SIX SIGMA 
Six Sigma is a framework first applied at Motorola with the goal of reducing defects of its products 
(Neuman & Cavanagh, 2000). The inherent meaning of Six Sigma is a variability goal of a production 
process (Pyzdek & Keller, 2003). Six Sigma represents that the mean of a production process is six 
standard deviations from the upper and lower specification limits of a measurement of a product 
component. This means that the likelihood of producing an item that is outside the specification limits is 
3.4 per million opportunities.  
It has achieved widespread success at Motorola and has since been applied by a number of companies 
who have claimed outstanding returns, such as General Electric, Caterpillar and Bank of America (Snee 
& Hoerl, 2003; Byrne et al., 2007; Kwak & Anbari, 2006).  
The practice of Six Sigma is simply formulated in the DMAIC framework, which breaks down to mean 
Define – Measure – Analyze – Improve – Control. It is a five-step process to be applied to projects with a 
clear measurable goal as the objective of the process. The Define phase identifies key process 
characteristics. The Measure phase establishes the existing performance level of that process. The 
Analyze phase breaks down key causes of variability within that process, and the Improve phase provides 
solutions to enhance the performance of the process. Finally, the Control phase is where the process is 
maintained at a new level of standard. Within each step of the process, there are critical tools that can be 
used to guide the practitioner (Lynch et al., 2003; Tang et al., 2007; De Mast & Lokkerbol, 2012). 
The practice of Six Sigma requires the knowledge of basic and advanced statistical tools, and formal 
trainings are often instituted within an organization that practices Six Sigma (Ingle & Roe, 2001). The 
practitioners of Six Sigma are categorized by belt levels (Green, Black, Master Black) according to their 
level of expertise, experience and responsibility that they undertake for the organization’s Six Sigma 
improvement projects (McCarty et al., 2004; Taylor, 2008). 
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Since its first application by Motorola in 1987, Six Sigma has evolved from a purely defect reduction 
methodology to include complementary frameworks that are effective in dealing with other aspects of the 
quality process. Two of these frameworks are Lean Production and Design for Six Sigma (Montgomery, 
2008; Montgomery, 2007). For the purpose of this research, I will limit my scope to Lean and provide a 
review of how the integration of Lean and Six Sigma occurs to become what is now known as Lean Six 
Sigma.  
Lean production is a method of organizational change and improvement that focuses on cost reduction 
and efficiency (Holweg, 2007). While Six Sigma tackles process specific variation, Lean is concerned 
with streamlining movement of goods or information between processes and reducing any wasted time, 
money or resources deemed non-value adding (Dahlgaard& Dahlgaard-Park, 2006).  The performance 
measures within a Lean framework typically includes throughput, cycle time and waste (Lewis, 2000). It 
could be argued that the principles behind Lean Production originated from Toyota’s Production System, 
where items are moved from point to point and utilized immediately with no delay (Liker & Morgan, 
2006; Christopher, 2000; Hines & Rich, 2004) The end result is a smoothly run chain of processes that 
maximises output.  
The implementation of Lean includes tools like value-stream map, bottleneck analysis and Root Cause 
Analysis. A brief outline of some of the more popular tools and their use is provided in Table 2.2.1.  
Table 2.2.1 Common Lean Tools and Their Functions 
Lean Tool Function 
5S Organize the work area and eliminate time and resources wasted from 
a poorly organized work area 
Bottleneck Analysis Improves the throughput by improving the slowest or weakest process 
in the production process 
Continuous Flow Eliminates waste by getting rid of unnecessary buffers in-between 
production processes 
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Kanban Eliminates waste from overproduction by using tools to indicate the 
need for goods downstream 
Value Stream 
Mapping 
Reveals processes within a business unit that are non-value-adding. 
Root Cause Analysis Finding the root cause of the problem to eliminate the problem 
completely instead of its symptoms. 
 
Some authors have taken the initiative to integrate Lean and Six Sigma and provided a cohesive 
framework where Lean tools can be applied within the DMAIC framework (Snee, 2005). An example of 
such application is provided in Table 2.2.2.  
Table 2.2.2 Integration of Lean Tools in the DMAIC Framework 
 Define Measure Analyze Improve Control 



















Source: Snee (2005) 
2.3 MALCOLM BALDRIGE NATIONAL QUALITY AWARD 
In 1987, the US government launched the Malcolm Baldrige National Quality Award (MBNQA) to 
recognize firms achieving excellence in quality products and processes. MBNQA is a framework 
structured to help firms understand their exisiting levels of quality performance thorugh a series of 
questions that firms will reflect upon and give a score on for critical areas within a firm (Wilson & Collier, 
2000; Curkovic et al., 2000; Winn & Cameron, 1998). Since then, most firms in USA and public 
organizationas have implemented various quality programmes, including 44 states in USA (Lee et al., 
2007). 
Since its introduction in 1987, the MBNQA framework has evolved to reflect changes in concepts of 
Quality and new competitive strategies required to adapt to the changing global environment. Annual 
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reviews were conducted for the improvement of the framework to ensure that they remain up to date (Lee 
et al., 2006) 
The first version in 1988 consisted of 62 examination items distributed over 42 subcategories. It began 
mostly presciptive in nature, suggesting companies the right practices to follow (Lee et al., 2007). It 
consisted of elements such as leadership, planning, human resource and management practices (Brown, 
1997) The focus then was on measuring and controlling process quality via the collection and analysis of 
data. It was consistent with the US’s ‘singular need to improve the quality of products and services’ 
(Hertz, 1997) to compete with foreign manufacturing firms.  
The 1992 revision introduced new categories that served to direct a company towards the most valued 
category and outcome “Customer Focus and Satisfaction”. There were altogether 7 key categories. There 
were categories like Leadership; Information and Analysis; Strategic Quality Planning; Human Resource 
Development and Management; Management of Process Quality and Quality and Operational Results. 
The 1997 revision was argued to be the most extensive to date (Brown, 1997). There was a key change 
from “Customer Focus and Satisfaction” as the most valued outcome to other important accomplishments 
like financial results, productivity, safety and employee morale (Lee et al., 2007). It was grouped into two 
main sections: Leadership (leadership, strategic planning and customer and market focus) and Results 
(human resource focus, process management and business results). The number of subcategories reduced 
from the original 42 to 20 in 1997.  
There was another minor revision conducted in 2003. This revision presented minor change in headings 
and no significant fundamental change in the context of its application.   
The MBNQA framework today has extended its application to beyond businesses and has specific guides 
for Education and Health Care organizations (Badri et al., 2006; Goldstein & Schweikhart, 2002). The 
fundamentals remain the same, with seven key categories guiding the success of an organization. These 
seven categories are Leadership, Strategic Planning, Customer and Market Focus, Measurement, Analysis 
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and Knowledge Management; Human Resource Focus; Process Management; and Business Results. They 
are cohesively integrated in a causal model as shown in Figure 2.3.1.  
 
Source: Malcolm Baldrige National Quality Award Criteria 2013, page 1 
Figure 2.3.1 Malcolm Baldrige National Quality Award Causal Model 
In 2013, however, there were no applicants for the categories of Manufacturing, Service and Small 
Businesses for the first time in the history of the award. The number of applicants have also steadily 
declined over the last 25 years as shown in Figure 2.3.2. This begs us to question the relevancy of the 
framework today as it was two decades ago. Is the framework out-dated that no companies want to 
implement it for their own organizational competitiveness? What enhancements, if any, could help 
MBNQA restore its effectiveness in helping firms be more competitive? That is a question I will explore 
in this research.  
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Source: http://www.nist.gov/baldrige/about/faqs_recipients.cfm 
Figure 2.3.2 Number of Baldrige Applicants from 1988 to 2013 
2.4 COMPETITIVENESS 
The understanding of competitiveness requires understanding of the definition of competitiveness, the 
types of competitiveness, the models of competitiveness and the factors affecting competitiveness.  
Competitiveness is a multi-dimensional concept that refers to the ability to create sustainable competitive 
advatage that can be used at the national, industry and firm level (Vilanova et al., 2009). As Vilanova et al. 
(2009) describes, competitiveness can be viewed at from three levels: national, industry and firm. For the 
purpose of my research, I will be focusing on firm competitiveness or firm competitive advantage.  
Firm Competitiveness is defined as the ability to produce goods and services creating value or to act 
against the rivalry originated in the relationship with other firms (Porter, 1996). The relative position 
against rival agents is a key determinant of what makes a successful or unsuccessful organization (Porter 
& Kramer, 2006). The indicators of competitiveness varies among authors, and they commonly include 
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(Sharma & Fisher, 1997; Tracey et al., 1999), market share (Anderson & Sohal, 1999; Li, 2000; Sharma 
& Fisher, 1997). 
Models on competitiveness among researchers have helped us to breakdown and understand this elusive 
concept. The following three models are starkly different and each provide a unique perspective on 
competitiveness. They are presented here in this review. 
An industrial competitiveness model was proposed by Oral (1986) that suggests competitive advantage of 
a company is driven by its industrial mastery of its respective craft, cost superiority against its rivals and 
the firm’s political and economic environment. Industrial mastery is in turn driven by operational mastery 
and strategic proficiency. This model provides a conceptual explanation of how Six Sigma and Lean can 
potentially affect competitiveness – by improving a firm’s operational mastery and thus industrial 
mastery. A figure of Oral (1986)’s model is shown in Figure 2.4.1.  
 
Source: Oral (1986) 
Figure 2.4.1 A Conceptual Model of Firm Competitiveness 
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Porter (1979) presented a 5-factor model on understanding the competitiveness landscape of a firm. In 
Porter’s model, threat of new entrants, bargaining power of suppliers, threat of substitutes, bargaining 
power of buyers and intensity of competitive rivalry dictates a firm’s competitiveness environment. And 
the firm’s ability to mitigate and control these five factors are key to what will make them competitive.  
The third model proposes that a firm’s competitiveness can be understood from a Asset-Process-
Performance perspective. A firm’s competitiveness involves a combination of Assets (a firm’s resources) 
and Processes (operational processes),  where processes transform assets to achieve economic gains 
(Performance) from customers (Momaya, 2000). For a detailed review of the theory and models of firm 
competitiveness, refer to Ambastha & Momaya (2004). 
Some authors propose that the factors which affect a firm’s competitiveness are Price/Cost, Delivery 
Dependability, Product Innovation and Time to Market (Koufteos et al, 1997; Tracey et al, 1999; Li et al., 
2006). Charharbaghi & Feurer (1994) suggests that customer values which leads to competitiveness is 
driven by Cost, Speed, Flexibility and Dependability. Sharma & Gadenne (2008) draws a relationship 
between quality management factors, customer satisfaction and improved competitive position of a 
company. Porter (1979) describes two distinct competitive advantages: low cost and differentiation, 
which may include quality, features, delivery, follow-up service, ease of use and other non-cost means of 
differentiating a firm from its competitors. Hayes & Wheelwright (1984) suggest that there are five 
manufacturing-based competitive advantages: low cost, high quality, dependability, flexibility and 
innovativeness. 
It seems consistent that many authors have cited quality as a factor leading to a firm’s competitiveness 
(Garvin, 1988; Douglas & Judge, 2001; Lakhal, 2009; Reed et al., 2000). From the review of literature, 
we can be certain that it is not the only factor which will drive a firm’s competitiveness. However, it is 
also a factor that cannot be ignored for its direct impact on competitiveness or indirect impact on 
customer satisfaction and cost reduction, which eventually lead to a firm’s competitive advantage. 
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For the purpose of this research, I have focused the discussion to quality-centric competitiveness. This 
means competitive advantage of a company that are indirectly or directly caused by the quality attributes 
of an organization. Among the researchers on quality competitiveness, Kumar et. al. (1999) provides a 
most comprehensive discussion on the quality factors that lead to firm competitiveness. They combined 
the key researchers in the field of Quality (Ahire et al., 1994; Andersen et al., 1994; Berry, 1991; Black & 
Porter, 1996; Crosby, 1979; Dean & Bowen, 1994; Deming, 1982; Flynn et al., 1994; Juran & Gryna, 
1993; MBNQA, 1993; Saraph et al., 1989; Wilkinson, 1993) and summarized nine factors that contribute 
to the quality attributes of a firm. These nine factors are - Integration of Quality into Operations Strategy, 
Quality Leadership, Customer Satisfaction, Employee Empowerment, Quality Cost System, Problem 
Solving, Lean Manufacturing, Continuous Improvement and Quality Measurement. They further 
proposed a framework to measure the Quality Competitiveness Index of a firm, a numer ranging from 0 - 
1 which provides information on how effectively the quality policies of a company have contributed to 
the competitiveness of a firm. 
In my discussion in the further section, I will be using Kumar (1999)’s framework as a foundation for 
analyzing the potential enhancements that could be supplemented to the Lean Six Sigma and MBNQA 
frameworks.  
3. METHODOLOGY 
There are three parts to this research. In the first part, I provided a contrast of Lean Six Sigma and 
Malcolm Baldrige National Quality Award to further our intrinsic understanding of these two frameworks. 
In this research, I have used the method presented by Watson-Hemphill & Bradley (2012) and Tummala 
& Tang (1996) as the basis of critiquing and analysing quality frameworks. The understanding gained 
from this contrast will be used for the second part of the research.  
In the second part of the research, I sought out to identify gaps, if any, within the existing Lean Six Sigma 
and MBNQA framework in helping an organization increase its quality competitiveness. To identify gaps, 
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I first established the factors that are essential in helping an organization increase its quality 
competitiveness. This is done so through two methods – a review of existing literature and an analysis of 
factors identified by Fortune 100 companies. The method of selection and analysis of factors proposed by 
Fortune 100 companies will be presented in the next section. 
These factors are then qualitatively compared to the factors that Lean Six Sigma and MBNQA inherently 
affects. Factors which are deemed to drive an organization to be competitive in the quality aspect, and 
which are not inherently affected by Lean Six Sigma or MBNQA, will be identified as gaps and areas of 
potential enhancements. 
In the third step, I selected one area of potential enhancement and discuss in depth its relationship with 
quality competitiveness, Lean Six Sigma, MBNQA and how it can potentially be integrated into these 
two existing frameworks. This will provide meaningful conceptual considerations for companies who are 
considering to enhance their implementation of Lean Six Sigma and MBNQA. For future researchers, it 
provides the foundation to undertake empirical analyses on the propositions stated. References from 
existing literature and case examples are used to support my argument in this third step of my research. 
Finally, discussion on the implications and limitations of my research will be presented, followed by 
directions for future research.  
4. CONTRAST OF LEAN SIX SIGMA AND MALCOLM BALDRIGE  
When comparing these two frameworks, it is essential to first provide the basis of their comparison. 
Methods of critiquing and analyzing quality frameworks have been presented from multiple earlier works 
and they are adapted here for my purpose (Watson-Hemphill & Bradley, 2012; Tummala & Tang, 1996).  
Categorization techniques have been applied to the factors in which these two frameworks will be 
contrasted. This is to organize the numerous factors of comparison into meaningful segmented groups for 
easier comprehension. Such techniques is not novel and have been applied by previous authors (Roman et 
al., 2012). The first category is called the CONCEPTUAL factors, where the theoretical and philosophical 
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essence of these two frameworks are compared and examined. Conceptual analyses of frameworks have 
been previously conducted by other authors for other quality tools like Total Quality Management (Ford 
& Schellenberg, 1982; Montes et al., 2003). The second category is called the EXECUTION factors, 
where the frameworks are compared based on how they are deployed and implemented. Empirical studies 
have categorized factors that can be used to analyze the effective implementation of these frameworks 
(Denis & Gary, 2000). The third category is called the IMPACT factors, where the results of the 
implementation of these two frameworks are contrasted. Similarly, studies conducted on Quality 
frameworks have used Impact factors as a means of analysis and they are adapted here for this research 
(McAdam, 1999; Shortell et al., 1995) These three categories are presented in Table 4.1, Table 4.2 and 
Table 4.3 respectively. 








Usage of scientific data to 
guide decisions and 
improvement in an 
organization 
Qualitative comparison of an 
organization’s performance 
against an optimum benchmark 
Focus Action and actual improvement Assessment and compliance 
Scope Specific processes Entire business system 
Purpose Improve specific outcomes 
within an organization 
National recognition and 
holistic view of company 
performance 
Role of Leader Ensures successful execution Reflection and inspection 
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Process improvement Wide range of organizations 
Situations Not 
Applicable For 
Product design N.A. 
Personnel Involved Green Belts, Black Belts, Master 





Irregular, depends on the need 
for improvement 
Once a year 
Training 
Requirements 
To learn application of tools No training required 
Breadth of 
Deployment 
Narrow. Limited to areas where 
data can be accurately collected 
Broad. Designed to adapt to 
multiple sectors (education, 
healthcare, manufacturing, 
non-profit, service, small 
business) 
Cycle Time of 
Completion 
Varies according to size of 
project 
Typically within a year 
Metrics / Data 
Collected 
Quantitative and Process 
Specific 
Qualitative and Holistic 
Tool Rigour Wide variety of tools that are 
critical to definition of problem, 
measurement, analysis, 
improvement and control 
No specific tools prescribed 
Technology 
Involvement 
High, especially during data 
acquisition and analysis 
Non-existent 
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Lean Six Sigma Malcolm Baldrige National 
Quality Award 
Types of Returns 
Expected 
Cost savings and productivity 
improvements 
Weak evidence for actual 
improved performance 








mindset, customer centricity, 
process and data centricity 
Not specific. Depends on the 
outcome of the management’s 
reflection. 
Societal Impact Typically not obvious, usually 
expressed through better 
products and services for 
customers. 
Dramatic impact. Winners of 
award tour the country, share 
their knowledge and motivate 





Long Term Long Term 
 
5. FACTORS LEADING TO QUALITY COMPETITIVENESS 
5.1 LITERATURE 
From the review of existing literature on how quality factors or quality management enhances a firm’s 
competitive advantage, I have identified three main different approaches. Powell (1995) and Vijay & Tan 
(2005) identified three quality attributes that significantly increases a firm’s competitive advantage. They 
did so through empirical surveys of firms and drawing relationships between these factors and a firm’s 
perspective on how they contribute to competitive advantage. These three factors are Executive 
Commitment, an Open Organization, and Employee Empowerment.  
Gao & Zhang (2008) identified five Quality criteria that contributes to a firm’s competitive advantage in 
the service industry. These five criteria are Quality Stratagem, Quality Capability, Quality Resources, 
Customers Value, and Quality Performance. They are further broken down into 17 sub-criterion as 
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depicted in Table 5.1.1. These criteria are chosen as such based on their summary of existing studies on 
quality competitiveness.  
Table 5.1.1 Quality Criteria Affecting Firm’s Competitive Advantage  
Criteria Sub-criterion 
Quality Stratagem Service Quality Culture 
 Leadership of Quality and Organization 
learning 
Quality Capability Capability of service process control 
 Capability of continuously service 
improvement 
 Validity of service quality measurement 
 Service communication with customers 
Quality Resources Human resources 
 Technology resources for service 
 Management and organization resources 
 Infrastructure service resources 
Customers Value Service convenience and efficiency 
 Services satisfaction 
 Processing efficiency of customer complaint 
Quality Performance Quality cost control of services 
 Effectiveness of service quality management 
system 
 Exaltation of service brand 
 Performance of service quality improvement 
Source: (Gao & Zhang, 2008) 
Another comprehensive study on Quality Competitiveness was conducted by Kumar et al. (1999). A list 
of 9 factors that directly affect Quality Competitiveness, along with how they can be benchmarked, was 
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presented in their research. The list of nine factors is mentioned in the earlier literature review section of 
this research. 
5.2 FORTUNE 100 COMPANIES’ STATED FACTORS 
The methodology I used to find out what factors will affect an organization’s competitiveness is through 
the analysis of company annual reports. In each annual report, companies will discuss factors that will 
affect their current and future competitiveness and strategies they intend to implement to gain competitive 
advantage. This mode of acquiring data to determine factors that will affect competitiveness in future is 
effective because companies know their industry and competitive landscape best. The data provided on 
factors that will lead to competitiveness is therefore reflective of actual business environment.  
Since Six Sigma and Malcolm Baldrige National Quality Award are both primarily adopted by American 
companies (Byrne et al., 2007), consistency is maintained by the study of annual reports of American 
companies. To ensure that companies studied are of comparable scale, and they provide information of 
integrity, the 2013 Fortune 100 companies are selected as the sample size. The annual sales of these 100 
companies range from $29.9 billion to $469.2 billion. The full list of companies analyzed can be seen in 
Appendix A. This consists of publicly and privately held companies across different industries. 
The limitation of choosing to analyze Fortune 100 companies is that we neglect organizations that have 
smaller operations. In fact, the Fortune 100 companies represent the minority of organizations. However, 
Six Sigma and Malcolm Baldrige first became successful and popular through large organizations like 
General Electric, Motorola and Ford Motors. So, looking forward, it is logical to also analyze what will 
give these large organizations competitive edge and for the purpose of this research, the scope is restricted 
to discussions related to companies of such size. 
In analyzing annual reports, the terminologies used by different companies to describe the same factor of 
competitiveness might differ slightly. For example, one factor of competitiveness is “operational 
efficiency”. Some companies phrase it as “process efficiency”, “operational excellence” or “productivity 
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improvement”. They are broadly categorized together according to my academic discretion. Appendix B 
presents the actual words used by each company for each factor of competitiveness.  
Across the 100 companies, only 93 of them have annual reports that are accessible to the public. The 
factors of competitiveness discussed in these reports are categorized into a list of 23 factors shown in 
Table 5.2.1 in no particular order of bias. A brief explanation of each factor is discussed in Appendix C. 
Figure 5.2.1 shows the frequency each competitive factor is presented in the annual reports. 
Table 5.2.1 List of Twenty Three Factors Affecting Organizational Competitiveness From Analysis 
of Annual Reports 
Consumer Focused Diversified Business 
Process Optimization Global Presence 
Innovation Deep Expertise 
Talent Existing Assets 
Competitive Costs Long Term Thinking 
Quality of Products Channel Agnostic 
Company Specific Marketing and Distribution Capability 
New Markets Environmental Responsibility 
Technology Data Driven 
Partner Relationships Risk controls 
Brand Agility 
Shift to Higher Margin Business  
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Figure 5.2.1 Cumulative Frequency of Each Competitive Factor Presented in Annual Reports of 
Fortune 100 Companies 
The list of factors are then further consolidated based on whether they have an obvious relationship with 
Quality Competitiveness. The existence of this relationship is drawn based on the existence of any 
empirical evidence that demonstrates their relationship. Table 5.2.2 shows the authors that have 
conducted empirical research drawing the relationship between the factors listed in Figure 5.2.1 and how 
they enhance the Quality aspects of an organization. The factors that are left empty shows no empirical 
evidence in this case.  
Among the factors twenty-three factors listed by companies, thirteen factors have a direct and empirical 
relationship with Quality enhancement. They are consumer focused; process optimization; innovation; 
competitive costs; quality of product; technology; partner relationship; brand; deep expertise; marketing 
and distribution; data focus; risk controls and agility.  
Ten factors have no direct and empirical relationship with Quality. They are talent, company specific 
factors, new markets, shift to higher margins, diversified business, global presence, utlization of existing 
33	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assets, long term thinking, channel agnostic, environment responsibility. These factors that lead to firm 
competitiveness but are unrelated to quality competitiveness will not be further examined in this research.  
Table 5.2.2 Empirical Evidence Demonstrating That Factor Leads to Quality Enhancement 
Company-stated Factors that Will Drive 
Competitiveness 
Empirical Evidence Demonstrating Factor 
leads to Quality Enhancement 
Consumer Focused (Smith, 2000; Lewis, 1989) 
Process Optimization (Phadke & Dehnad, 1988; Baucor et al., 
2003) 
Innovation (Haner, 2002; Ng, 2009) 
Talent - 
Competitive Costs (Omachonu et al., 2004; Krishnan et al., 
2000) 
Quality of Product (Mussa & Rosen, 1978; Kroll et al., 1999; 
Shetty, 1987) 
Company Specific Factors - 
New Markets - 
Technology (Chaudhry et al., 2006; Parasuraman & 
Grewal, 2000; Mukhopadhyay et al., 1997) 
Partner Relationships (Theodorakioglou et al., 2006; Li & Hao, 
2010) 
Brand (Herstein & Gamliel, 2006) 
Shift to Higher Margins - 
Diversified Business - 
Global Presence - 
Deep Expertise (Redelinghuys, 1997; Velenzi & Eldridge, 
1973) 
Utilization of Existing Assets - 
Long Term Thinking - 
Channel Agnostic - 
Marketing and Distribution (Christopher et al., 1991; Joseph, 1996) 
Environmental Responsibility - 
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Data Focus (DesHarnai, 2012; McKay, 1998) 
Risk Controls (Moss, 1995; Smit Sibinga, 2001) 
Agility (Molhance, 2014; Pantouvakis & Dimas, 
2013) 
 
6. POTENTIAL ENHANCEMENTS FOR LEAN SIX SIGMA AND MALCOLM BALDRIGE 
TOWARDS QUALITY COMPETITIVENESS 
For the purpose of this research, I have chosen to use the list provided by Kumar et al. (1999) as the 
literature basis of analyzing the gaps and areas of potential enhancements that could be supplmented to 
Lean Six Sigma and MBNQA towards Quality Competitiveness. As discussed, there are nine factors 
proposed by Kumar et al. (1999) that directly leads to Quality Competitiveness. Among these nine factors, 
those which have empirical evidence supporting the fact that Lean Six Sigma or MBNQA has an effect on 
them is presented in Table 6.1. Factors which did not have empirical evidence provided are left blank.
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Next, I examined the list of thirteen Quality Competitive factors that are obtained from the analysis of 
annual reports of Fortune 100 companies. Then, I look for empirical evidence where Lean Six Sigma and 
MBNQA has directly contributed to the improvement of these factors. Among these thirteen factors, there 
are some factors that are not directly improved by Lean Six Sigma or MBNQA. They are left empty in 
Table 6.2.  
Table 6.2 Empirical Evidence Showingt Lean Six Sigma and MBNQA Effect on Company-Stated 
Quality Competitiveness Factors 
Company-stated Factors that Will 
Drive Quality Competitiveness 
Empirical Evidence that  Lean Six 
Sigma Improves Factor 
Empirical Evidence that MBNQA 
Improves Factor 
Consumer Focused (George & George, 2003; Goh, 
2002; Salah et al., 2010) (Wilson & Collier, 1996) 
Process Optimization (Gijo et al., 2001; Antony & 
Kumar, 2012) (ASQ, 1999a) 
Innovation - - 
Competitive Costs (DelliFraine et al., 2010; Van den 
Heuvel et al., 2006) - 
Quality of Product (Anand et al., 2010); (Lee et al., 2003) 
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Technology - - 
Partner Relationships - (ASQ, 1999b) 
Brand - - 
Deep Expertise (Kommu et al., 2011) (ASQ, 2008) 
Marketing and Distribution (Chalamcharla, 2012) - 
Data Focus (Chung, 2012) - 
Risk Controls - - 
Agility - - 
 
6.2 POTENTIAL ENHANCEMENTS IN LEAN SIX SIGMA 
Based on the analysis of existing literature, there was limited discussion on how Lean Six Sigma 
contributed to Quality Leadership. There are plenty of research on the importance of leadership and its 
influence in the successful application of Lean Six Sigma. But there was little evidence to show that the 
converse relationship is true, that Lean Six Sigma had an effect on the improvement of Quality 
Leadership within an organization. It was only briefly mentioned by Welch and Welch (2005), so I 
consider that as an area of potential enhancement.  
There was no discussion on how Lean Six Sigma contributed to the Integration of Quality into Operations 
Strategy. Many scholars have provided empirical evidence of how Lean Six Sigma contributed to the 
integration of Quality into a firm’s operations, but none that could be found of how it contributed to a 
firm’s strategic plans in operations. The outcome of Integration of Quality into Operations Strategy is 
therefore considered an element that could potentially be enhanced within the Lean Six Sigma framework.  
Referring to the list of quality competitive factors listed by Fortune 100 companies, a list of factors did 
not have empirical suport that they are improved by Lean Six Sigma. They are innovation, technology, 
partner relationships, brand, risk controls and agility.  
	   26	  
6.3 POTENTIAL ENHANCEMENTS IN MBNQA 
When analyzing the MBNQA Criteria and framework, in comparison to Kumar et al. (1999)’s Quality 
Competitiveness framework, a direct relationship can be drawn of each MBNQA criterion and the Quality 
Competitiveness factors. Respectively, the Leadership, Strategic Planning, Workforce Focus, Customer 
Focus, Operations Focus, Measurement Analysis and Knowledge Management criteria can be matched to 
Quality Leadership, Integration of Quality in Operations Strategy, Customer Satisfaction, Employee 
Empowerment, Quality Cost System and Quality Measurement of Kumar’s framework. This relationship 
is demonstrated in Table 6.1.  It is found that there are 3 areas of potential enhancements. They are 
Problem Solving, Lean Manufacturing and Continous Improvement.  
Referring to the list of quality competitive factors listed by Fortune 100 companies, a list of factors did 
not have empirical support that they can be improved by MBNQA as shown in Table 6.2. They are 
innovation, competitive costs, technology, brand, marketing and distribution, data focus, risk controls and 
agility.  
7. SELECTING 1 AREA OF POTENTIAL ENHANCEMENT TO DISCUSS  
The process of selecting an area of potential enhancement to discuss in the further sections of this 
research is based on 2 criteria: elements that are unaddressed in both Lean Six Sigma and MBNQA and 
elements that are deemed to be of relative importance by Fortune 100 companies. By “important”, it is 
defined arbitrarily as the top half of the 23 factors listed by the companies. This results in the top 12.5 
factors, which is then rounded up to the top 13 factors. It is also defined that if a factor has more 
companies mentioning it than another factor, it is deemed to be more important.  
Following this examination procedure, I find that the element that is both unaddressed in Lean Six Sigma 
and MBNQA and of the most importance according to Fortune 100 companies is the element of 
Innovation. This examination procedure is by no means conclusive that the factor Innovation is more 
effective or yields better results towards quality competitiveness than other unaddressed factors. It is also 
not indicative that Innovation should be the only area to be enhanced within the Lean Six Sigma and 
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MBNQA framework. It is purely a logical sieving process which I have undertaken to select a subject for 
further discussion within the scope of this research. Innovation will be discussed in greater detail in the 
next section of this paper. 
8. DISCUSSION ON INNOVATION 
8.1 THEORIES OF INNOVATION 
To provide a meaningful discussion on the issue of Innovation and how it could be a potential 
enhancement to Lean Six Sigma and Malcolm Baldrige National Quality Award, a review of the major 
theories of Innovation is presented here. This serves as a context and foundation to provide us the 
language and distinctions for discussion. Of the voluminous amount of research conducted in the field of 
Innovation by numerous researchers, three major and contrasting theories by Schumepter (1934), 
Rosenberg (1976) and Nelson & Winter (1977) stood out as the important ones to be discusssed here.  
SCHUMPETER’S INNOVATION THEORY 
Schumepter is widely regarded as the earliest thinker and researcher in modern day’s field of innovation 
(Swedberg, 2013). Schumepter is an economist and saw innovation as the fundamental cause of economic 
change. His work revolved largely around the relationship between innovation and economic prosperity 
(Louca, 2014). He proposed that the process of Innovation consisted of four dimensions – Invention, 
Innovation, Diffusion and Imitation. Invention is the ideation phase, where “existing resources are 
allocated to new uses and combinations”. Innovation is when the idea is being executed and realized. That 
however, is insufficient to lead to economic change or in the firm’s perspective, financial growth until the 
new application is being diffused. The Diffusion phase is where the innovation is being promulgated to 
the wide base of its potential users. Finally the Imitation phase, when an innovation can be considered to 
be successful, is when the realized idea is being imitated and copied and improved upon (Rosenberg, 
1982). This suggests that the innovation has been successful its in application in the marketplace and 
copies or variation of it are being made.  
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Schumpeter proposed that Innovation can be categorized into five primary forms – 1. Launch of new 
product or new species of already-known product, 2. Application of new methods of production or sales 
of a product (not yet proven in industry), 3. Opening of a new market (the market for which a branch of 
the industry was not yet represented), 4. The acquiring of new sources of suply of raw materials or semi-
finished goods, 5. A new industry structure that leads to the creation or destruction of a monopoly 
position (Rosenberg, 1982). The importance of innovation towards economic change is aptly described by 
Schumepeter when he says that “a non-innovating economy or organization is stationary, reactive, 
repetitive and routine. It is a circular flow that admits of no surprises or shocks, an unchanging economic 
process which flows on at a constat rate in time and merely reproduces itself.” In his words, “innovation 
is the cause of economic change” and “anyone seeking profits must innovate” as it will “drive different 
uses of existing resources to produce different results” (Schumpeter, 1934). 
Schumpeter emphasized the role of the entrepreneur in his earlier works in the process of innovation. 
Within the four dimensions of innovation, the entrepreneur either of himself or within an organization, is 
the person with the ability to take a basic innovation (phase 2) to the process of diffusion (phase 3) where 
the invention becomes mainstream. In the later parts of his research, he, however, reduces the role of the 
entrepreneur and suggested that innovation can be an institutionalized and structured process. Innovation, 
simply encapsulated, was “the process of industrial mutation (…) that incessantly revolutionizes the 
economic structure from within” (Kline & Rosenberg, 1986). 
ROSENBERG’S INNOVATION THEORY 
While Schumpeter viewed innovation as a relatively linear process from Invention to Imitation, 
Rosenberg viewed innovation as a complex and multi-dimensional process. Commercial innovation is 
controlled by two main elements, market forces (which includes demographics, changes in income, 
relative prices etc) and progress in technological and scientific frontiers (which drives new possibilities) 
(Kline & Rosenberg, 1986).  
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To him, the process of innovation “must be viewed as a series of changes in a complete system not only 
of hardware, but also of market environment, production facilities and knowledge, and the social context 
of an innovation organization”. Since innovation consisted of changes to existing products or processes, 
there lies a great amount of uncertainty in the areas of technical capabilities, market receptiveness and the 
organization’s ability to absorb and utilize the required changes effectively. Innovation, to Rosenberg, is 
the effective management of the wide spectrum of uncertainty - the optimization of product/process 
performance, cost, technological capabilities and response of users (Kline & Rosenberg, 1986). He 
typically modeled Innovation as a black box, consisting of usually complex technological transformation 
of inputs that gives the desired outputs (Rosenberg, 1982). Contrary to Schumpeter, Rosenberg proposed 
that Innovation is a non-linear process and it is the subsequent improvements after the release of the basic 
innovation that make it work (Mytelka & Smith, 2001).  
The characteristics of Innovation, in Rosenberg’s perspective, are 1. It intertwines technological and 
economic considerations 2. Processes and systems of innovation are complex and highly variable 3. There 
are no single correct and generic formula for successful innovation that applies across all industries 4. It is 
hard to measure innovation effectively because of the complexity of it. Rosenberg’s categorization of 
Innovation was similar to that of Schumpeter’s in that he categorized Innovation into five closely similar 
categories – 1. New product 2. New process of production 3. Substitution of a cheaper material in the 
same product 4. Reorganization of product internal functions or distribution arrangements leading to 
incerased efficiency 5. Improvements in methods of innovation.  
NELSON AND WINTER’S INNOVATION THEORY 
In Nelson and Winter’s definition of Innovation, they stated two premises of what whould be considered 
innovation. First, there must be a non-trivial change in product or process, and of which there has been no 
preceding examples of it. Second, innovation involves considerable uncertainty both before it is ready for 
introduction to the economy and after it is introduced, ie. innovation is a process of continuing 
disequilibrium (Nelson & Winter, 2009).  
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Nelson and Winter provided an interesting perspective on handling innovation by looking at it in terms of 
probabilistic outcomes and providing heuristics to guide the innovation process (Nelson & Winter, 1977). 
The essential element of their theory is that the process and outcome of innovation can be stochastically 
captured and heuristics can be offered to purposively guide an organization to minimize the chances of 
failure.  
Nelson and Winter also highlighted an important argument or flaw in which most innovation theories are 
conceived. They discussed about the idea of the selection environment, which determines how relative 
use of different innovation will change over time, ie. how they will be selected by its users relative to 
other innovations (Nelson & Winter, 1977). Most innovation theories makes the assumption that the firm 
or organization and its consumers are separate entities, and the role of the consumer is to choose which is 
the best option available to them. This is when the market itself is the selection environment. That is true 
to some extent, according to Nelson and Winter (1977). They pointed out that there is also the presence of 
non-market selection environment where the relationship between the organization and its consumers are 
less distinct (eg. schools and students, doctors and patients). In this different environment, the function of 
innovation becomes a way to increase benefits to existing consumers instead of maximizing profits 
(Nelson & Winter, 1977).  
8.2 RELATIONSHIP BETWEEN INNOVATION AND QUALITY COMPETITIVENESS 
To understand how Innovation can be an potential enhancement to Lean Six Sigma and MBNQA towards 
helping organizations be more competitive in the Quality aspect, I draw some relationships between 
Innovation and Quality Competitiveness, between Innovation and Lean Six Sigma and between 
Innovation and MBNQA in this section. This sets the reference for my propositions in the next section.   
Researchers have argued that innovation drives quality (Kim et al., 2012; Ng, 2009; Rosetto, 1995), and 
quality drives firm competitiveness (Deming, 1982; Garvin, 1988; Flynn, 1995; Lakhal, 2009). Drawing 
on these two premises, it is likely to suggest that innovation drives the quality competitiveness of an 
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organization. I present here three perspectives on how Innovation drives competitiveness and also present 
the opposite side of how it might not to help us gain a broader holistic view of this subject. 
Innovation drives competitiveness because it leads to outcomes that are effective and difficult for 
competitors to imitate, hence sustaining the source of competitive advantage. One of the key sources of 
competitive advantage, as presented by Porter (1985), is the imitability of the processes, products and 
resources of a firm. An example of something that is difficult to imitate within a firm is tacit knowledge 
(Ambrosini & Bowman, 2001). So if there can be innovation based upon tacit knowledge inherent within 
a firm, it will be difficult for competitors to imitate and hence sustain the firm’s competitiveness (Lubit, 
2001). An example of this is when Seven-Eleven Japan gave front-line employees the liberty to decide on 
how products should be placed based upon their own personal insights. Employees build their own 
hypothesis on how products will sell every time they place an order. The company has created a special 
category of young employees, called burabura sha-in (walking-around employees) who wander around 
the stores and socialize with customers. This initiative draws upon the individual foresights of the 
company’s employees and cannot be easily copied by its competitors (Nonaka & Takeuchi, 1995). 
Innovation drives competitiveness when the outcomes of the innovation are an accurate reflection of 
market realities, specifically what the customer values. This value can be something obvious or obscure, 
but when that happens, a firm’s innovation typically helps it gain competitive advantage. This is 
otherwise termed customer-driven innovation. An example of this is when FedEx became the first to offer 
overnight service for its delivery fleet. It was something that customers wanted, and FedEx gathered the 
resources to make it happen even though it means they would be taking a loss in the beginning. The result 
is that their overnight express service grew at a healthy double digit rate since its inception (Berry et al., 
2006; Birla, 2005). 
Innovation drives competitiveness because it gives a firm advantage in timing, or otherwise term the first-
mover advantage. Innovation implies introducing something new, and the firm which implements it gains 
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a head start by having the experience and lessons learnt from the market. Lieberman & Montgomery 
(1988) described three benefits of being first: technology leadership, control of resources and buyer 
switching costs. Occasionally the first-mover may also create cost advantages that might not be enjoyed 
by its competitors. Lincoln Electric Company entered the market first with superior patented products, 
coupled with a managerial system promoting cost reduction in an evolutionary technological environment 
has enabled the company to maintain high profitabiity for decades (Fast, 1975). Porter (1981) also argued 
that innovation at Procter and Gamble led them to be the first in the disposable diaper market in the U.S., 
and generated sustained competitive advantage and profits in the long term. 
However, one needs to be careful not to be blinded by the promises of innovation. The fact is that 40% - 
90% of new products fail to gain market acceptance (Gourville, 2006). One reason innovations fail to 
help companies become more competitive in the marketplace is because (1) consumers systematically 
undervalue and (2) firms systematically overvalue the innovation. This is referred by Gourville (2005) as 
the reference dependence and loss aversion framework. Refence dependence means that consumers 
depend on existing references, what they are currently using, to base their decision on whether the new 
innovation is better. Firms, however, typically compare their innovation not with the existing alternatives 
but with the innovation itself. The Loss Aversion framework means that areas where the new innovation 
weighs poorer than existing alternatives are given more weight than area where it weighs better. There is 
a natural tendency to avoid “pain” or “loss” than to seek “betterment”. Because of this, it is difficult for 
new innovations to become mainstream because of the barrier of adoption. An example of this is Webvan, 
an innovative company that pioneers online furniture retailing but failed to consider, at the time of its 
release, that customers lose the sense of touch and experience of trying out their own furnitures.  
Innovations might fail to help companies be more competitive because there are irresolvable uncertainties 
in any innovation. As Rosenberg highlighted, it is impossible to measure the effectiveness of innovation 
and there will always be uncertainty in the complex process of making an innovation successful. If risks 
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are not well-managed, it will significantly affect the competitiveness of a firm (Enkel et al., 2005; Tidd et 
al. 2001; Quinn, 1985) 
Innovation might fail to help companies be more competitive when they perceive innovation as a tool 
instead of a cultural change in the thinking of its employees (McLaughlin et al., 2008; Froman, 1998). 
Short-lived bursts of innovation because of management decision might help a company gain success in 
the short term, but if a firm is not constantly re-inventing its products or processes, it will stagnate and 
lose its competitiveness over time (Schumpeter, 1934).  
8.3 RELATIONSHIP BETWEEN INNOVATION AND LEAN SIX SIGMA 
In this section, I attempt to draw three qualitative relationships between Innovation and Lean Six Sigma, 
based on examination of existing literature. This is by no means a full exhaustive list of the causal or 
correlational relationship between Lean Six Sigma and Innovation. It offers some perspective for us to 
learn how these two concepts could potentially be understood together. 
First, Lean Six Sigma helps to drive incremental innovation for existing customers (Parast, 2011). Six 
Sigma attempts to improve the processes within the firm by reducing variability in business processes 
(Linderman et al., 2003; Schroeder et al., 2008). With the focus on process improvement programs and 
continuous incremental change, they are best suited for improving the existing technological trajectory of 
the firm. In the pursuit of reducing variability and increasing efficiency, Six Sigma programs ensure that 
the new technological innovation (in processes or systems) are very close to the current technological 
base of the firm (Parast, 2011).  
Second, instead of driving Innovation as described by Parast (2011), Lean Six Sigma provides the 
evidence and encourages a company to be innovative when it is applied to strategy development (Byrne et 
al., 2007) Lean Six Sigma provides a method of collecting, measuring and analyzing hard data on 
customers, markets and company’s capabilities. With the availability of strategic data, collected through 
the use of various tools within the Lean Six Sigma framework, it enables company’s executives to plan 
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new goals, improve existing plans and develop new solutions that will assist them in achieving new 
strategic goals. It is a means by which firms can use to identify opportunities for incremental or strategic 
innovation (Bisgaard, 2008; Hoerl & Gardner, 2010). In this respect, Lean Six Sigma can be understood 
and viewed as an enabler of Innovation. 
Third, Lean Six Sigma helps a firm reduce the risk and increase the chances of success of its innovation. 
Being first to market typically means a higher success rate and higher profits. Eliminating waste in this 
stage of the innovation helps an organization gain efficiencies in all aspects of the business process, 
especially those that impact the customer (Hoerl & Gardner, 2010). Therefore, Lean Six Sigma helps a 
firm manage the risk of its innovation activities.  
8.4 RELATIONSHIP BETWEEN INNOVATION AND MBNQA 
The Baldrige definition for innovation (page 46 of the Criteria booklet) is a well-written and worthy 
definition for 'benchmarking' but not innovation (Steel, 2014). Managing for Innovation is a core value 
within the Baldrige framework, yet it has not been given the attention a core value demands (Steel, 2014). 
It has been cyclically emphasized and de-emphasized over the various reviews. The very first Criteria 
featured innovation as a means to improve organizational competitiveness in at least one item in all seven 
categories. During the 1990s, the Criteria reference innovaiton in only one sub-area of one item 
(employee involvement). In 2013, innovation was re-instated into at least one item in every category 
(Steel, 2014).  
While MBNQA helps organizations realize their inadequacies in innovation, it does not actively help 
them to improve it. The Baldrige Criteria is essentially a self-assessment checklist. Self-assesment leads 
to an organization realizing its shortfall and providing opportunities for innovation. That is how 
innovation might happen when an organization applies the Baldrige framework. However, it remains 
difficult for an organization to innovate because the Baldrige framework does not provide tools for 
innovation to happen. The realization of a lack of innovation does not necessarily result in successful 
	   35	  
innovations even though firms might attempt to change them. The concern of some critics is that firms 
dedicate resources to win the award than functionally necessary to actually improve quality and 
innovation processes (Gopalakrishna & Chandra, 1998). 
9. KEY PROPOSITIONS 
In this section, I offer two propositions on how Innovation principles and concepts can be integrated to 
Lean Six Sigma and MBNQA as a potential enhancer in their effectiveness to help organizations enhance 
their quality competitiveness. These propositions are qualitative logical deductions and certainly requires 
rigourous empirical validity before they can be formally applied. That could be a subject of our future 
research. However, for the scope of this research, they provide the basic foundation that could be further 
questioned, discussed and improved upon. 
Proposition 1: Inclusion of Innovation tools within the DMAIC framework helps organizations 
executing Lean Six Sigma develop broader range of solutions.  
Tools used in the Improve phase of DMAIC framework like Design of Experiments, Simulation, FMEA 
and Mistake Proofing rests on the assumption that a firm has existing variants of solutions, and needs to 
find out how best to optimize these resources for process or product improvement. That could be the case 
for some changes, but there could be instances where completely radical solutions are required to achieve 
breakthrough results. By radical, it does not necessarily mean that it has to require major technological 
enhancements, it could be something simple that has not been conceived before. However, the generation 
of such ideas is not always straightforward, especially if individuals have been doing the same thing for 
long periods of time. The inclusion of innovation tools within the improvement phase could help 
organizations gain new perspectives, generate new ideas and have a broader solution set to work with.  
An example of such innovation principles that can be integrated into the DMAIC framework is the TRIZ 
problem solving method. “TRIZ” is the Russian acronym for “Theory of Inventive Problem Solving”, 
developed by G.S. Altshuller and his colleagues in the former U.S.S.R between 1946 – 1985. It is an 
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international science of creativity that relies on the study of more than three million patents to discover 
the patterns of problems and their corresponding solutions (Barry et al., 2014).  
TRIZ operates on a abstraction process that transfers the problem from a specific to a general one. Then 
universal principles are applied to solve the generic problem to find a generic solution. The generic 
solution is then applied to the specific situation of the problem to obtain a specific solution. An 
illustration of this is show in Figure 9.1.  
 
Source: The Triz Journal 
Figure 9.1 An Illustration of the Triz Innovation Process 
Slocum & Kermani (2014) sums up the TRIZ process aptly in the following passage. “Contradiction 
theory is the foundation of TRIZ. The abstraction of a generic problem may be carried out by identifying 
the technical contradiction in the system through the application of the 39 parameters or the establishment 
of a bi-polarity (A and anti-A). The user may then apply the 40 inventive principles to assist the creation 
of solution concepts. This process is conducted according to two four-step algorithms. The identification 
of the contradiction in the system (in some cases there may be several) is the root of problem solving 
using TRIZ. If the contradiction is hidden, or confounded, TRIZ-based modeling techniques may be used 
to identify the contradiction.” For a more in depth discussion of the TRIZ methodology, see Mann (2011). 
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TRIZ has been taught in some Lean Six Sigma training courses (Six Sigma Online), and applied within 
each phase of the DMAIC framework in certain case studies. Slocum & Kermani (2014) described the use 
of TRIZ within a Six Sigma project of OnTech, Inc in improving the design of their self-heating 
containers (Slocum & Kermani, 2014). Wang & Chen (2010) demonstrated how TRIZ can be applied to a 
real-world problem of the banking service while in a Lean Six Sigma DMAIC process. The results show 
that the application of Lean Six Sigma methodology with TRIZ performs effectively in the improvement 
of banking services.  
While there are many such cases, they have all been applied on an ad-hoc basis. TRIZ is not formally 
introduced or integrated as an essential element in Lean Six Sigma. This is not to say that TRIZ is the best 
Innovation principle or concept that should be applied to the DMAIC framework. Case studies and 
examples presented here demonstrate that practitioners are already taking their own initiative to use 
innovation frameworks to enhance their Lean Six Sigma process. Our proposition here is that innovation 
principles such as TRIZ can be formally researched, integrated and applied within the DMAIC framework 
to make it more effective in helping companies solve problems and gain competitive advantage.  
Proposition 2: Collaboration of Innovation teams and Lean Six Sigma or MBNQA teams within a 
firm helps a firm actively develop solutions that are effective in long term competitiveness 
Instead of integrating tool sets directly within the DMAIC framework, companies can consider having 
independent innovation teams. These teams will be trained in the use of innovation tools, managing 
innovation risks and execution of new ideas. With a frame set in developing solutions that are new and 
potentially effective, Lean Six Sigma could be a useful complement in helping these ideas be concretely 
defined, measured and analyzed. The synergy of creativity and statistical practicality could potentially 
result in innovative and operationally optimized products. After firms have systematically performed their 
own self-assessment with MBNQA, the availability of an innovation team, with training in innovation 
principles and tools, gives a firm the competency to act on areas where they are lacking.  
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An example of how an innovation team could work with an MBNQA team is the Nestle Purina Pet Care 
Company (NPPC). NPPC is one of seven recipients of the Malcolm Baldrige National Quality Award in 
2010. The NPPC performance review team identified the firm’s current capabilities and capacity needs 
through the self-assessment process. They found gaps that required further improvement. This led the 
firm to create a new innovation team dedicated to create solutions that will drive future performance 
(Nestle Purina, 2010). Though the outcome of such an innovation team is yet to be measured, this 
example demonstrates that there is a need for active solution development following performance review 
within the Baldrige  Criteria. An innovation team could potentially fulfill this role of developing effective 
solutions.  
9.1 PROPOSED CONCEPTUAL INNOVATION PROCESS  
In the review of Innovation models and frameworks, I have consistently found four recurring steps that 
are crucial to the process of innovation. They are goal setting, ideation, execution and iteration.  
Innovation begins with a problem that needs to be solved. From that problem, a goal is a measurable 
mechanism to help us understand whether the problem has been solved. Shalley (1995) found that the 
highest creativity occurred when individuals had a creativity goal and worked alone under expected 
evaluation. Roberts (1988) concluded that goal-setting, along with market technology linkages, effective 
program management and risk-taking are important aspects of innovation. Carson & Carson (1993) 
argued that creativity can be enhanced through goal-setting and feedback. Hall (1982) found that goals 
focusing on quality rather than efficiency have been shown to increase levels of innovation in an 
organization. Without doubt, appropriate goal setting is important and sets the direction for the ideation 
process.  
Solutions to achieve the goal are usually not obvious. This is the part where ideas are required. Idea 
management is one the best five practices identified to have the strongest impact on the increase in sales 
by innovative new products (Little, 2005). Cooper and Edgett (2008) presented various ideation methods 
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which are the best practices in developing innovative solutions. These best practices include methods like 
Voice-Of-Customer and Open Innovation. Bjork et al. (2010) conducted case studies of four swedish 
companies and observed that ideation can be considered to be the starting point of any innovative 
endeavour. However, firms can benefit from more deliberate approaches to ideation, especially if they 
focus on building capabilities that can manage the informal process of ideation. It is clear from various 
studies that the ideation process is an important phase that has high impact on the success and costs of 
innovation (Bjork & Magnussion, 2009; Koen et al., 2001; Reid & de Brentani, 2004; Zhang & Doll, 
2001). 
With a goal and an idea to solve the problem, another important aspect of innovation is the execution of 
the idea. Too often, grand declarations about innovation are followed by mediocre execution that 
produces weak results and innovation teams are quietly disbanded in cost-cutting drives. A common 
execution mistake is when firms use the same processes that they have always used in the reviewing and 
institutionalizing of new ideas, making it difficult to adapt as the innovation requires (Kanter, 2006). 
Govindarajan & Trimble (2010) prescribes that each innovation initiative requires a team with a custom 
organizational model and a execution plan that is constantly revised through a rigorous learning process. 
Tatikonda & Rosenthal (2000) went a step further to provide ways in which a firm can balance firmness 
and flexibility in the development of innovative new products. Firmness, according to them, is achieved 
through project management formality, giving structure and control. Flexibility Is achieved by project 
management autonomy and resource flexibility, allowing unfettered means to respond to emerging project 
problems. It is not surprising that the innovative process requires rigourous attention to the execution of 
the idea. 
Finally, few innovative ideas, even when perfectly executed, are successful when first introduced. Cader 
(2008) argues that innovation is iteration. In his argument, innovation means trying to do better every day 
and there is a need to experiment with new tools and improve existing propositions. The development of 
an innovation becomes a process of successive approximation, probing and learning again and again, each 
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time striving to take a step closer to a winning combination of product and market (Lynn et al., 1996). 
Tatum (1987) discussed about the importance of experimenting and refining when introducing 
technological innovations within construction firms. He argues that even with the most promising new 
approaches, many iterations are necessary to satisfy field conditions and meet the full potential of the 
innovation. Therefore, it is logical to include the process of iteration with the innovation process.  
With these four recurring steps in an innovation process, I have, in this section, attempted to group them 
into sequential processes. These four processes are conceptualized into a model shown in Figure 10.  
 
Figure 9.1.1 Conceptual Model of Innovation Process 
The process of innovation is broken down into four steps: Goal, Ideation, Execution Plan, Iteration. I 
present my preliminary thoughts on each step of the process here.  
The process begins with the goal. A clear and simple goal is the most important part of the innovation 
process. It guides the direction of the ideas, and acts as a siever of ideas – whether they are focused in 
achieving the goal or whether they are nice flamboyant ideas. The second step of the process is ideation. 
Because of the multitude of ideas that could arise from various idea generation techniques, I propose that 
the important part in this step is to identify the idea that will lead to the most direct path to the goal. This 
means the ideologically simplest and most effective idea, regardless of the uncertainties in how this idea 
can be executed. The third step of the process is the analytical one. Having imagined the most direct way 
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to achieve the goal, one then figures out the exact plan to achieve it. This includes the resources required, 
the budget considerations, the time line, human resources etc. This step is somewhat counter-intuitive as 
most innovative processes would begin with stated assumptions and calculations to assist one in 
achieving the goal instead of an imagined solution first. My proposition is that doing so does not allow 
one to fully explore new paradigms necessary for simplistic innovation to happen. Finally, when a plan is 
finalized during the third step, it is scrutinized to make sure it is realistic. If it is not, then iteration 
happens. An iteration could be a change in the idea itself or it could be a change in the execution plan of 
the same idea. The process repeats itself again until a feasible, realistic execution plan is formed. 
This model provides a guide to think and question about the process of innovation. Questionnaires or 
structural equation models must be built upon it, and this would be a direction of our future research. 
There could be additions or variations to it depending on the industry practices and regulations. 
10. DISCUSSION OF RESEARCH 
10.1 IMPLICATIONS OF RESEARCH 
In this section, I present four core non-trivial and novel points that demonstrates the value of this work 
apart from previous work.  
(1) I have identified Innovation, Technology, Risk Controls and Agility as four contributing factors 
of Quality Competitiveness that could be integrated into Lean Six Sigma and MBNQA to enhance 
their effectiveness in driving Quality Competitiveness. No other researchers, to date, have 
conducted a systematic analysis like this to uncover additional elements that could be integrated 
within the Lean Six Sigma and MBNQA framework to drive Quality Competitiveness.  
This work has identified potential areas of enhancement for Lean Six Sigma and MBNQA towards 
quality competitiveness. This is done so by comparing the existing quality factors that LSS and MBNQA 
affects and the list of quality factors which are deemed to be essential to helping a company increase its 
competitive advantage. The factors that are not currently affected by LSS and MBNQA are deemed to be 
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areas of potential enhancements for these two frameworks. The factors identified are Innovation, 
Technology, Risk Controls and Agility. This is useful insight for existing practitioners of LSS and 
MBNQA as they will be aware of the areas which require additional supplementary frameworks to 
enhance along with their application of LSS or MBNQA. This will likely improve their firm’s 
competitive advantage in a more holistic way. They could take into consideration these four essential 
factors and find ways to enhance them within the organization. For researchers, these potential 
enhancements could be the subject of further discussion like what we have done on the issue of 
innovation. Basic propositions could be suggested according to relationships drawn from existing 
literature, and further empirical validation could be carried out for a more formal establishment of the 
relationship between these potential enhancements and these two frameworks.  
(2) I have identified Consumer focus as the most important factor driving business competitiveness 
in the near future, according to reports from Fortune 100 companies. In addition, I presented a 
ranked perspective of factors that drive business competitiveness from reports from Fortune 100 
companies. No previous work has been done to organize and analyze the views of leaders from 
Fortune 100 companies on business competitiveness in the near future. 
This work has also provided an analysis of what Fortune 100 companies believe to be areas necessary for 
competitive advantage in the future. While these factors might change in the next few years according to 
unpredictable economic changes, it is useful information at this current time for business leaders who are 
planning for their own short-term strategic objectives. For researchers, it provides factual evidence drawn 
from global companies on the areas of competitiveness in the next few years, and each factor can be a 
subject that can be researched upon on their actual impact on a firm’s competitiveness. 
(3) I have proposed how Innovation principles can be successfully integrated into the DMAIC 
framework to develop broader solutions for the Lean Six Sigma problem. 
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I have presented a clear case study of how the TRIZ framework can be applied within the DMAIC 
framework, and the success of such an integration. I have also articulated common relationships between 
Lean Six Sigma / MBNQA and Innovation. These relationships though not exhaustive, provide 
distinctions on how the idea of innovation could relate to these two frameworks. Two propositions are 
presented in this research. However, more propositions on how they can be coordinated or intergrated 
with LSS and MBNQA can certainly be drawn from these relationships. And they could become subjects 
of future research.  
(4) I have described a conceptual model of the basic innovation process consisting of four steps: 
Goal, Ideation, Execution Plan and Iteration. The derivation of these four steps is based on my 
understanding and recognition of patterns within the innovation literature. It is a model not 
articulated or presented by past researchers. 
Finally, I also proposed a conceptual model of the innovation process based on my own understanding of 
the literature. I draw this conclusion based on examination and recognition of recurring themes within 
existing literature. It must be declared that this model is preliminary and requires further validation. This, 
however, provides one way to think about innovation for practitioners of innovation. For our future 
research, this will be a topic that is to be tested empirically with rigour. 
10.2 LIMITATIONS OF RESEARCH 
While this work have provided propositions on the integration of innovation and LSS and MBNQA, and a 
conceptual model of the innovation process, the limitations of this work needs to be discussed to help us 
understand the weakness in my arguments. 
First, the propositions that I have offered, while derived from sound literature references and personal 
inferences, remain conceptual and require further empirical validation for them to be considered seriously 
in the application in real business contexts.  
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Next,  empirical evidence relating Lean Six Sigma and the Competitive Factors are based on search of the 
existing literature using keywords, and from various reliable quality websites like ASQ’s website. These 
two methods are deemed to be the most reliable. There is a likelihood that some empirical evidence are 
available but are not being found from my method of searching. It is assumed that these other empirical 
evidences, having not undergone the rigour of academic scrutiny, are not appropriate to be used as 
evidences to demonstrate the relationships between Quality, competitiveness, Lean Six Sigma and 
MBNQA. 
This work has only surveyed the factors of competitiveness drawn from Fortune 100 companies. This is 
definitely not representative of all the companies that are applying LSS and MBNQA across the different 
industries. There is certainly other industry-specifc factors affecting competitiveness in that particular 
industry that might be applicable to other smaller companies.  
In this work, I have limited the discussion to only one chosen area of enhancement. There might be 
interrelationships between different areas of enhancement that are not explored. There also might be 
reason why innovation as a potential areas of enhancement is deliberately not integrated within these two 
frameworks. To my knowledge, there are no stong evidence to suggest why it would be a factor 
deliberately excluded in these frameworks.   
In this research, we have not discussed in detail the environment with which innovation might flourish 
together with LSS and MBNQA. The discussion of such a matter rests on the assumption that innovation 
will be a positive enhancement for LSS and MBNQA, which this work has argued conclusively. The 
environment with which these separate ideas can come together synergistically is an important one and 
remains a subject for future research.  
10.3 FUTURE RESEARCH 
There are three main areas of future research which is necessary following this work. It will be to validate 
empirically the two conceptual propositions we have suggested, and the conceptual model proposed.  
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For proposition one, I suggest an experiment of such form could be executed. First, select an existing LSS 
company which have been praciticing LSS for a consistent period of time, eg. 5 years. Second, take one 
of the projects and execute exactly as the existing LSS practicing company normally would until the 
improve phase. At the improve phase, split the project group into 2. One group will use traditional 
methods of deriving improvements based on LSS tools. The other group will experiment with innovation 
tools to develop the solutions. Next, pilot test both improvements simultaneously. If possible, a 
comparison of the effect of the two solutions on the CTQ performance measure can be drawn and 
evaluated. However, a more important purpose will be to draw insightful lessons from the application of 
innovation tools and see how it affects the improvement phase from a holistic perspective – ie. possibly 
more creative employees, shorter solution development time, more resource friendly etc.    
For proposition 2, I suggest an experiment of such form could be executed. Again, select an existing LSS 
or MBNQA company which have been praciticing the respective framework for a consistent period of 
time, eg. 5 years. Next, an external innovation team / design team is hired to work with the internal 
product/process development team. The choice of an external innovation team is to ensure that innovation 
principles in this experiment come from a team of people with innovation experience. If an internal 
innovation is formed for the purpose of this experiment, they will be amateurs in this field and might not 
provide an accurate representation of the impact innovation principles can have on product / process 
design. Finally, surveys will be collected from the management and relevant personnel involved in the 
project on the difference with and without the intervention of innovation principles in product and process 
design.  
For our conceptual model of the innovation process, we propose a structural equation model to be drawn. 
First, this is done via surveys of experienced innovation practitioners to establish the validity of the four 
steps. Second, the causal relationships of this four steps and their significance level should be measured.  
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11. CONCLUSION 
In conclusion, this work has articulated a few insightful relationships between LSS / MBNQA and 
innovation from the examination of existing literature. First, I have provided a clear contrast of Lean Six 
Sigma and MBNQA to help researchers understand the difference between the two frameworks. Second, I 
have found that there are four key areas of potential enhancement that could be supplemented to Lean Six 
Sigma and MBNQA to help these two frameworks be more effective in enhancing the Quality 
Competitiveness of organizations. Third, I introduced conceptual propositions on how the innovation 
principles can be coordinated and integrated to LSS and MBNQA for enhancing a firm’s quality 
competitiveness. Finally, this work raised more questions on what areas of potential enhancements could 
be supplemented to Lean Six Sigma and MBNQA and offered directions for future research in these 
fields. This is by no means a prescriptive research, but exploratory and the purpose is to help Lean Six 
Sigma and MBNQA be a more comprehensive framework towards quality competitiveness. 
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APPENDIX A 
 
Table A.1 List of Fortune 100 Companies Analyzed Ranked According to Revenue 
Rank Company Annual Revenue / $b 
1 Walmart 469.2 
2 ExxonMobil 449.9 
3 Chevron 233.9 
4 Berkshire Hathaway 162.5 
5 Apple 156.5 
6 General Motors 152.3 
7 General Electric 146.9 
8 Valero Energy 138.3 
9 Ford 134.3 
10 AT&T 127.4 
11 Fannie Mae 127.2 
12 CVS 123.1 
13 McKesson Corporation 122.7 
14 Hewlett Packard 120.4 
15 Verizon 115.8 
16 United Health Group 110.6 
17 JP Morgan Chase & Co 108.2 
18 Cardinal Health 107.6 
19 IBM 104.5 
20 Bank of America 100.1 
21 Kroger 96.8 
22 Express Scripts 94.4 
23 Wells Fargo 91.2 
24 Citigroup 90.8 
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25 Archer Daniels Midland Company 89 
26 Prudential 84.8 
27 Boeing 81.7 
28 Marathon Petroleum 76.8 
29 Home Depot 74.8 
30 Microsoft 73.7 
31 Target 73.3 
32 Walgreens 71.6 
33 AIG 70.1 
34 INTL FCStone 69.3 
35 MetLife 68.2 
36 Johnson & Johnson 67.2 
37 Caterpillar 65.9 
38 Pepsico 65.5 
39 StateFarm 65.3 
40 ConocoPhillips 63.4 
41 Comcast 62.6 
42 WellPoint 61.7 
43 Pfizer 61.2 
44 Amazon.com 61.1 
45 United Technologies 59.8 
46 Dell 56.9 
47 Dow Chemical Company 56.8 
48 UPS 54.1 
49 Intel 53.3 
50 Google 52.2 
51 Lowes 50.5 
52 Coca Cola 48 
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53 Merck 47.3 
54 Lockheed Martin 47.2 
55 Cisco 46.1 
56 Best Buy 45.1 
57 Safeway 44.2 
58 FedEx 42.7 
59 Enterprise Products Partners 42.6 
60 Sysco 42.4 
61 Walt Disney 42.3 
62 Johnson Controls 42 
63 Goldman Sachs 41.7 
64 Community Health Systems 40.6 
65 Abbott 39.9 
66 Sears 39.9 
67 DuPont 39.5 
68 Humana 39.1 
69 World Fuel Services 38.9 
70 Hess Corporation 38.4 
71 Ingram Micro 37.8 
72 Honeywell 37.7 
73 United Continental Holdings 37.2 
74 Oracle 37.1 
75 Liberty Mutual 36.9 
76 HCA Holdings 36.8 
77 Delta Airlines 36.7 
78 Aetna 36.6 
79 Deere & Company 36.2 
80 Supervalu 36.1 
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81 Sprint Nextel 35.3 
82 Mondelez International 35 
83 New York Life Insurance 34.3 
84 American Express 33.8 
85 News Corp 33.7 
86 Allstate 33.3 
87 Tyson Foods 33.3 
88 MassMutual Insurance 32.9 
89 Morgan Stanley 32.4 
90 TIAA-CREF 32.2 
91 General Dynamics 31.5 
92 Philip Morris International 31.4 
93 3M 29.9 
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APPENDIX B 
Table B.1 Terminologies of Competitive Factors Used by Each Company in Their Annual Report 
Rank Company Year of Annual 
Report 
Competitive Factors Described in Annual Report* 
1 Walmart 2013 Technology, Talent, Seamless shopping experience 
2 ExxonMobil 2012 Operational Excellence, High Impact Technology, 
Disciplined Investing, Global Integration, High 
Quality Products, Strength of Existing Assets 
3 Chevron 2012 Identifying promising areas for exploration, 
Differentiate Performance through Technology 
4 Berkshire Hathaway 2012 N. A. 
5 Apple 2013 Design Innovation, Strong peripherals ecosystem, 
Corporate Reputation, Product Quality, Price, 
service and support, Marketing and distribution 
6 General Motors 2012 Customer Centric, Information Technology, Strong 
partner relationships, Design winning products 
7 General Electric 2012 R&D, Reduce cycle time, Focus on infrastructure 
business, Deep Customer Relationships, 
Disciplined capital allocation, Global Expansion 
8 Valero Energy 2012 Access to Growing Markets 
9 Ford 2012 Operational Efficiency, Development of products 
that customers want, Work as a Team 
10 AT&T 2012 Innovation 
11 Fannie Mae 2012 N. A. 
12 CVS 2012 Strong consumer relationships, Deep clinical 
expertise, Channel Agnostic 
13 McKesson Corporation 2012 Innovation, Convenience to customer, Quality of 
service 
14 Hewlett Packard 2012 Innovation, Talented and resilient employees, 
Global distribution, Trusted Brand 
15 Verizon 2012 Innovative Products, Employee Dedication, 
Strategic Partnerships, Superior Networks, Address 
societal problems 
16 United Health Group 2012 Consumer focused, Innovative technologies 
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17 JP Morgan Chase & Co 2012 Extraordinary customer relationships, Invest for the 
long run 
18 Cardinal Health 2013 Innovation, China, Serve across the continuum of 
care, Team 
19 IBM 2011 Growth Markets, Productivity Improvement, Shift 
to Higher Margin Business, Creating Value for 
Stakeholders 
20 Bank of America 2012 Consumer Focused, Team 
21 Kroger 2012 Innovation, Customer 1st 
22 Express Scripts 2012 Customer Service, Relationship with Suppliers and 
Pharmacies, Cost Management, Quality of 
Products 
23 Wells Fargo 2012 Customers first, Connecting with communities and 
stakeholders, Reduce expenses 
24 Citigroup 2012 Fast-growing Markets, Operational Efficiency, 
Digitization, Global Presence 
25 Archer Daniels Midland 
Company 
2012 N.A. 
26 Prudential 2012 Accelerate growth in Asia 
27 Boeing 2012 Innovation, Productivity Improvement, Culture 
28 Marathon Petroleum 2012 Operational Efficiency, Customer Service, 
Disciplined capital allocation, Interconnected 
Retail 
29 Home Depot 2012 N. A. 
30 Microsoft 2012 N.A. 
31 Target 2012 Investment in Digital Platforms, Vendor 
collaborations, Leverage on assets of stores 
32 Walgreens 2012 Execute Alliance Boots partnership, expand well 
experience stores, advance role of community 
pharmacy 
33 AIG 2012 Efficiency, Promote Diversity, Technology, Talent, 
Data Driven 
34 INTL FCStone 2012 Robust systems, Motivate people 
35 MetLife 2012 Grow emerging markets, Customer centricity, 
Brand 
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36 Johnson & Johnson 2012 Innovation, Develop leadership, Global reach 
37 Caterpillar 2012 Production System, Customer Focused, Supplier 
Collaboration, Deep Expertise, Competitive Costs 
38 Pepsico 2012 Innovation, Supply Chain Optimization, Focus on 
High Growth Spaces, Team and Culture, 
Performance with Purpose, Strength of One 
PresiCo 
39 StateFarm 2012 N. A. 
40 ConocoPhillips 2012 Capable Workforce, Strong Reputation 
41 Comcast 2012 N. A. 
42 WellPoint 2012 Operational Expertise, Leadership team, Deep 
Market Knowledge, Medicare 
43 Pfizer 2012 Innovation, Appropriate Cost Structure, Defend 
Patent Rights 
44 Amazon.com 2012 Consumer Focused, Long Term Thinking 
45 United Technologies 2012 Streamlined portfolio, Experienced Leadership, 
Global Scale 
46 Dell 2012 Listening to Customer 
47 Dow Chemical Company 2012 Innovation, Growth Markets, Strong Customer 
Relationships, Integrated Portfolio, Technology, 
Cost Rigor and Discipline 
48 UPS 2012 Unique Customer Solutions, Technology enabled 
operations, Expand Global Network, Serve end 
consumers globally 
49 Intel 2012 N. A. 
50 Google 2012 Innovation, Excellence in Execution 
51 Lowes 2012 N. A. 
52 Coca Cola 2012 Continuous Improvement, Wide range of options 
53 Merck 2012 Innovation, Efficient distribution, Flexibility to 
meet customer specifications, Quality control, 
Strong technical information system 
54 Lockheed Martin 2012 Grow international portfolio, Workforce 
development, Reduce cost, Environmental 
Responsibility 
55 Cisco 2013 Emerging markets, Align closely with customers, 
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Long term market needs, Agility 
56 Best Buy 2013 High quality customer experience, Broad product 
assortment, Knowledgeable staff, Integrated online 
and store channels, Brand marketing 
57 Safeway 2012 Customer service, Quality of products, Location, 
price, selection, condition of assets 
58 FedEx 2012 Innovation, Emerging Markets, Improve 
Efficiency, Responsive to Customers 
59 Enterprise Products 
Partners 
2012 N. A. 
60 Sysco 2012 Pursue new markets, Improve Productivity, 
Customer Centric, Expand portfolio of products, 
Technology, Comprehensive Talent Management 
Program 
61 Walt Disney 2012 Emerging markets, Technology, Brand Building 
62 Johnson Controls 2013 Design and Innovation, Technology, Construction 
or PM expertise, Reputation, Quality, Service 
Performance, Price 
63 Goldman Sachs 2012 Customer success, Teamwork, Control costs, 
Global Footprint 
64 Community Health 
Systems 
2012 Increase clinical programs 
65 Abbott 2012 Diversified Business 
66 Sears 2012 Convenience to Customer, Quality of products, 
price, product assortment 
67 DuPont 2012 Increase growth in high margin business 
68 Humana 2012 Portfolio management, Enhance customer 
experience, Build talent, Operating costs 
efficiencies, Enhance chronic care capabilities 
69 World Fuel Services 2012 New demands from market shifts, Expertise, 
Conservative financial practices 
70 Hess Corporation 2012 N. A. 
71 Ingram Micro 2012 Integrated Manufacturing 
72 Honeywell 2012 Internal Process Improvement, Portfolio 
Development, Culture 
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73 United Continental 
Holdings 
2012 Alliance and marketing arrangements with partners 
74 Oracle 2013 Technical Support, Product performanace, Cost of 
ownership, scalability, reliability, security, 
functionality, efficiency, ease of management 
75 Liberty Mutual 2012 N. A. 
76 HCA Holdings 2012 Number and quality of physicians, Ability to 
negotiate service contracts 
77 Delta Airlines 2012 Alliances with other companies, Competitive Costs 
78 Aetna 2012 Consumer Focused 
79 Deere & Company 2012 Operational Excellence, Peerless Customer 
Service, Team pride, Disciplined Cost and Asset 
Management 
80 Supervalu 2012 Brand Recognition, Location, price, selection, 
condition of assets 
81 Sprint Nextel 2012 Sharing Knowledge and Expertise with Partners, 
Reduce operational costs, Environmentally 
Responsible 
82 Mondelez International 2012 R&D, Brand Recognition, Product Quality 
83 New York Life Insurance 2012 Operational efficiency, Customer service 
84 American Express 2012 N. A. 
.85 News Corp 2013 Content, Pricing, Promotion 
86 Allstate 2012 N. A. 
87 Tyson Foods 2013 Targeted markets, Customer Service, Breadth and 
depth of product offerings, Brand identification, 
Product quality and safety, Utlize national 
distribution systems, Price 
88 MassMutual Insurance 2012 N. A. 
89 Morgan Stanley 2012 Qualified Employees, Collaborative Opportunities, 
Expense Management, Reputation, Quality of 
service 
90 TIAA-CREF 2012 N. A. 
91 General Dynamics 2012 Innovate, Successful program execution, Customer 
relationships, Cost competitiveness, Global 
footprint, Reputation 
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92 Philip Morris 
International 
2012 Innovation, Focus on Developing Markets, Focus 
on most Profitable Businesses 
93 3M 2010 Creativity, Localization of businesses, Process 
Optimization 
*Columns noted as N.A. means that the company did not discuss the factors which would be important 
for them in competition with their competitors 
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APPENDIX C 
Table C.1 Definition of Each Competitive Factor 
Factors Meaning 
Consumer Focused How well company focuses on its customers’ 
demands 
Process Optimization How well a company can optimize its 
operations 
Innovation How innovative a company is 
Talent The competency and capability of the 
company’s staff 
Competitive Costs How well a company controls its expenses 
Quality of Products The level of quality of a company’s products 
and services 
Company Specific Unique factors that are applicable only to 
individual companies 
New Markets Ability to capitalize on emerging market 
opportunities 
Technology How company uses technology to its 
advantage 
Partner Relationships Relationships with partners, suppliers and 
other stakeholders 
Brand Brand value and reputation of a company 
Shift to Higher Margin Business Moving business to areas that generate 
higher margins 
Diversified Business Involvement in more diverse businesses 
Global Presence Having global presence and reach 
Deep Expertise Having deep expertise in the company’s 
respective field 
Existing Assets Ability to leverage on a company’s existing 
assets 
Long Term Thinking Ability to think long term 
Channel Agnostic Ability to sell across multiple channels 
Marketing and Distribution Capability How well a company markets and distributes 
its products and services 
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Environmental Responsibility How environmentally responsible a company 
is 
Data Driven The use of data to a company’s advantage 
Risk controls Ability to manage and control risks 
Agility How adaptable and agile a company is 
 
 
